Molecular genetic characterization and urinary excretion pattern of metabolites in two families with MCAD deficiency due to compound heterozygosity with a 13 base pair insertion in one allele.
Two families with medium-chain acyl-CoA dehydrogenase (MCAD) deficiency due to compound heterozygosity are described. All patients have a 13 bp insertion in exon 11 of one allele at the MCAD gene locus. In the other allele patients in one of the families harbour the prevalent G985 mutation, and the other family possess an unidentified mutation causing reduced levels of MCAD mRNA. We demonstrate that the disease in these families is inherited as an autosomal recessive trait. Individuals heterozygous for the mutations show heterozygous/control levels of beta-oxidation activities in cultured fibroblasts (9.1-16.3 pmol/min per mg protein; control 10-17 pmol/min per mg protein), and in the excretion of the 'beta-oxidation metabolites', hexanoylglycine (< 2 mumol/mmol creatinine), suberylglycine (< 2 mumol/mmol creatinine) and phenylpropionylglycine (< 2 mumol/mmol creatinine). This shows that there is no 'negative dominance' from the mutant monomeric protein onto the normal ones, in accordance with the finding of low levels of MCAD mRNA from the allele harbouring the 13 bp insertion as well as the allele with the unidentified mutation, and the low steady-state level of enzyme protein expressed from the G985-bearing allele. In the family possessing the G985 and the 13 bp insertion mutations, two asymptomatic compound heterozygous individuals were detected. They exhibited elevated excretion of hexanoylglycine (5-15 mumol/mmol creatinine) and suberylglycine (4-13 mumol/mmol creatinine), together with beta-oxidation activity in fibroblasts in the homozygous range (2.9 pmol/min per mg protein), showing a lack of correlation between the genotype, some biochemical parameters and the clinical phenotype.